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(57) [Abstract] 

[Problems to be Solved by the Invention] 

With ammoxidation of propylene case of production of 
acrylonitrile, the decrease over time of acrylonitrile yield fully 
preparation method*, of catalyst which can becontroled small 

[Means to Solve the Problems] 

cerium compound of tetravalent is used component* (v ) 
cerium* (vi ) alkali metal component and (vii )silicon which 
are chosen from (i ) molybdenum* (ii ) bismuth* (iii ) iron* 
(iv ) magnesium etc as starting material of cerium which is a 
one of essential ingredient as the essential ingredient in 
catalyst which it contains. 



[Claim(s)] 
[Claim 1] 

From (i ) molybdenum* (ii ) bismuth* (iii ) iron* (iv ) 
magnesium* calcium* strontium* barium* chromium* 
manganese* cobalu nickel* copper* zinc and group 
whichconsists of cadmium regarding to method which 
manufactures the element of at least one kind which is chosen 
and compound oxide fluidized bed catalyst for acrylonitrile 
production whichincludes (vii ) silicon as essential ingredient 
from element* (v ) cerium* (vi ) alkali metal element of at 
least one kind which is chosen as catalyst component, cerium 
compound of tetravalent is used as starting material of 
aforementioned component (v ) preparation methodo of 
compound oxide fluidized bed catalyst for acrylonitrile 
production which is madefeature 

[Claim 2] 

compound oxide fluidized bed catalyst General Formula 

MoaBi<SB>b</SB> Fe<SB>c</SB> 
HdLeMfNgCehXiYjSikOx 
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Specification 
[0001] 



It is something which possesses composition which is shown 
with (In Formula, as for Mo, Bi, Fe, Ce, Si and O 
respective molybdenum, bismuth, iron, cerium, silicon 
and oxygen displaying, As for H from group which consists 
of magnesium, calcium, strontium, barium, chromium, 
manganese, cobalt, nickel, copper, zinc and the 
cadmium as for element, L of at least one kind which is 
chosen from groupwhich consists of yttrium, lanthanum, 
praseodymium, neodymium, samarium, aluminum, 
gallium and indium as for element, M of the at least one kind 
which is chosen from group which consists of titanium, 
zirconium, vanadium, niobium, tantalum, tungsten, 
germanium, tin, lead and antimony as for element, N of at 
least one kind which is chosen from groupwhich consists of 
ruthenium, rhodium, palladium, rhenium, osmium, 
iridium, platinum and silver element, X of at least one kind 
whichis chosen of phosphorus, boron, arsenic, thallium 
and tellurium consists element, Y of at least one kind which 
is chosen displays element of at least one kind which is 
chosen from group which consists of lithium, sodium, 
potassium, rubidium, cesium from thegroup. However, 
subscript a, b, c, d, e, f, g, h, i, j, k and x display atomic 
ratio of each element, attime of a=10, with b=0. 1-1.5, 
c=0.5~2.0, d=3-10, e=0-2, f=0-3, g=0~l, h=0.1-l, 
i=0~3, j=0.05~1.5, k=20-200 , x is number of oxygen atoms 
which isnecessary because atomic valency of aforementioned 
each component issatisfied. )and preparation methodo of 
compound oxide fluidized bed catalyst which is stated in 
Claim 1 which is made feature 

[Claim 3] 

preparation methodo » of compound oxide fluidized bed 
catalyst which is stated in Claim 2 where fills up the atomic 
ratio of constituent element of compound oxide fluidized bed 
catalyst 0.25 <h/c 

[Claim 4] 

At least pH of starting material of starting materials 
component (ii ) of component (i ) and solution or slurry which 
include starting material of component (v ) isadjusted range 2 
- 5 either of Claim 1-3 which is made feature preparation 
methodo of compound oxide fluidized bed catalyst which is 
stated in one claim 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention regards preparation method of compound oxide 
fluidized bed catalyst which is used for acrylonitrile 
product ion,detai Is regard preparation method of 
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molybdenum-bismuth-iron-cerium content compound oxide 
fluidized bed catalyst which is used for acrylonitrile 
production with ammoxidation reaction of propylene. 

[0002] 

[Prior Art] 

various catalyst composition is disclosed even so far as 
catalyst which is suited forproduction of acrylonitrile with 
ammoxidation of propylene, yield increase of target product 
continues and tt and others +1 T is. 

On one hand, attempt which assures performance 
improvement of catalyst evenwith improvement of 
preparation method is done, various methods is proposed. 

[0003] 

In this situation, recently, catalyst which includes cerium as 
the essential ingredient is many proposed. 

In Japan Unexamined Patent Publication Hei 7-289901 
disclosure catalyst which designates molybdenum* 
bismuth* cerium* iron and cobalt as the essential 
ingredient, in Japan Unexamined Patent Publication Hei 
7-303836 disclosure catalyst which designates zinc as 
essential ingredient in addition to molybdenum* bismuth* 
cerium* iron, catalyst which designates molybdenum* 
bismuth* cerium* iron and the nickel as essential 
ingredient, in addition to molybdenum* bismuth* cerium* 
iron is chosen from nickel* cobalt including element of one 
kind or more which to Japan Unexamined Patent Publication 
Hei 10-43595 disclosure in Japan Unexamined Patent 
Publication Hei 7-328441 disclosure .furthermore, catalyst 
which includes element of one kind or more which is chosen 
from element* tungsten* vanadium* niobium* tantalum* 
antimony* rhenium and tellurium of one kind or more which 
is chosen from element* sodium* potassium* rubidium 
and cesium of one kind or more which is chosen from 
magnesium* calcium* strontium* barium* zinc and 
manganese is respectivelydisclosed. 

[0004] 

In addition, catalyst which contains element of one kind or 
more which ischosen as essential ingredient is respectively 
disclosed from element group whichincludes cerium in Japan 
Examined Patent Publication Sho 5 1- 33888 disclosure* 
Japan Unexamined Patent Publication Hei 8-266899 
disclosure* Japan Unexamined Patent Publication Hei 1 1- 
169715 disclosure* Japan Unexamined Patent Publication 
2000-5603 disclosure etc. 

But, kind of cerium compound which is a one of catalyst 
starting material in preparation method of catalyst which 
designates these consecutive cerium as essential 
ingredient,and examination regarding catalyst performance 
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improvement are not known. 
[0005] 

[Problems to be Solved by the Invention] 

There was an effect in aspect, maintenance of reaction result 
where withthese Prior Art catalyst is an effect in aspect which 
is called tothat appearance improvement of acrylonitrile yield, 
covers lengthy, but in thesense, catalyst which fills up these 
both surfaces it is not a fully yet, Furthermore catalyst which 
higher order and holds down decrease over time smaller with 
acrylonitrile yield and is possible is developed was 
soughtfrom industrially strongly. 

[0006] 

As for this invention being something which can be made in 
order to solveabove-mentioned problem, it is something 
which designates theimprovement of preparation method of 
catalyst which is used in manufacturing method of 
acrylonitrile as objective with ammoxidation of especially 
propylene. 

[0007] 

[Means to Solve the Problems] 

As for these inventors, in using cerium compound of 
tetravalent components (v ) cerium, (vi ) alkali metal 
component and (vii ) silicon which in order to solve 
theabove-mentioned problem are chosen from result and (i ) 
molybdenum, (ii ) bismuth, (iii ) iron, (iv ) magnesium 
etc of diligent investigation as starting material of cerium 
which isa one of essential ingredient as essential ingredient in 
catalyst which it contains,depending, When using cerium 
compound of trivalent, with decrease over time of 
acrylonitrile yield the fully is held down small, in comparison, 
it is possible ,discovering , at same time but when this method 
acrylonitrile yield of reaction initial stage is higher order, it 
applies to catalyst system which decrease over time relatively 
is large, decrease over time of acrylonitrile yield fully is held 
down small, it is possible, discovering , it arrived in this 
invention. 

[0008] 

As for namely, this invention, from (i ) molybdenum, (ii ) 
bismuth, (iii ) iron, (iv ) magnesium, calcium, 
strontium, barium, chromium, manganese, cobalt, 
nickel, copper, zinc and thegroup which consists of 
cadmium regarding to method whichmanufactures element of 
at least one kind which is chosen and compound oxide 
fluidized bed catalyst for acrylonitrile production which 
includes (vii ) silicon as essential ingredient from element, 
(v ) cerium, (vi ) alkali metal element of at least one kind 
which is chosen as catalyst component, cerium compound of 
tetravalent is used regards preparation method of compound 
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oxide fluidized bed catalyst which is made feature as starting 
material of aforementioned component (v ). 

[0009] 

[Embodiment of the Invention] 

Effect to which this invention regarding to method which 
produces acrylonitrile with ammoxidation of propylene, uses 
cerium compound of tetravalent as starting material of cerium 
component which forms catalyst to make feature,because of 
this holds down decrease over time of acrylonitrile yield small 
is revealed. 

It is not clear concerning mechanism which this effect reveals. 
When by fact that cerium compound of tetravalent is used as 
starting material of cerium component, using cerium 
compound of cerium nitrate (III ) or other divalent with 
because itexists with state of tetravalent where cerium which 
exists in the catalyst slurry in comparison, pKa is smaller, in 
precipitate production reaction of the catalyst precursor which 
contains cerium being promoted depending, It is thought that 
it originates in a more desirable catalyst structure 
beingformed. 

[0010] 

As catalyst where this invention is applied, if from (i ) 
molybdenum, (ii ) bismuth, (iii ) iron, (iv ) magnesium, 
calcium, strontium, barium, chromium, manganese, 
cobalt, nickel, copper, zinc and group which consists of 
cadmium it shouldhave been a element of at least one kind 
which is chosen and a compound oxide fluidized bed catalyst 
whichincludes (vii ) silicon from element, (v ) cerium, (vi ) 
alkali metal element of at least one kind which is chosen as 
essential ingredient, but It is desirably applied to catalyst of 
composition which is shown withespecially below-mentioned 
General Formula. 

MoaBi<SB>b</SB> Fe<SB>c</SB> 
HdLeMfNgCehXiYjSikOx 

(In Formula, as for Mo. Bi. Fe. Ce. Si and O respective 
molybdenum, bismuth, iron, cerium, silicon and 
oxygen displaying, As for H from group which consists of 
magnesium, calcium, strontium, barium, chromium, 
manganese, cobalt, nickel, copper, zinc and the 
cadmium as for element. L of at least one kind which is 
chosen from group which consists of yttrium, lanthanum, 
praseodymium, neodymium. samarium, aluminum, 
gallium and indium as for element. M of the at least one kind 
which is chosen from group which consists of titanium, 
zirconium, vanadium, niobium, tantalum, tungsten, 
germanium, tin. lead and antimony as for element. N of at 
least one kind which is chosen from groupwhich consists of 
ruthenium, rhodium, palladium, rhenium, osmium, 
iridium, platinum and silver element. X of at least one kind 
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a, b. c. d. e. f* g* h. i. j. kt$<i:Tfx\£&7zM<D 
J5^tfc£SL.a=10 (Di:£.b=0.1~1.5.#£L< 
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I* 0-0.5. h=0.1~l. W£L<I* 0.2-0.8. 0.25>) 

[0011] 

-bU^A/^CDJt*W*L<f* 0.25 <feU^:#< 0.5 
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whichis chosen of phosphorus, boron, arsenic, thallium 
and tellurium consists element. Y of at least one kind which 
is chosen displays element of at least one kind which is 
chosen from group which consists of lithium, sodium, 
potassium, rubidium, cesium from thegroup. However, 
subscript a, b, c.d.e. f. g.h.i.j.k and x display atomic 
ratio of each element, attime of a=10, with b=0.1-1.5. 
preferably 0.3-1.2. c=0.5~2.0. preferably 0.6-1.8. 
d=3-10. preferably 5-8. e=0~2. preferably 0-1.5. f=(K3. 
preferably 0-2. g=0~l . preferably 0-0.5. h=0. 1-1 . 
preferably 0.2-0.8. 0.25 

[0011] 

As for molybdenum, bismuth, iron. Hcomponent. 
cerium. Ycomponent and silicon when with essential 
ingredient , being therespective aforementioned composition 
range, objective of this invention is achievedespecially 
satisfactorily. 

Satisfactory catalyst performance can be shown with 
composition domain where iron component islittle relatively 
according to method of this invention, vis-a-vis the 
molybdenum component. 

With composition domain where iron component is little 
generally as for acrylonitrile yield of reaction initial stage 
there is a tendency where stability over time deteriorates 
highly, but as starting material of cerium component by 
making smaller than 0.5 making use of the cerium compound 
of tetravalerit, at same time ratio of cerium/iron to be 
largerthan preferably 0.25, acrylonitrile yield of reaction 
initial stage higher order raw ^, Decrease of timewise 
acrylonitrile yield can be improved largely. 

When ratio of cerium/iron is 0.25 or less, as for acrylonitrile 
yield of reaction initial stage although it is satisfactory, in 
point, maintenance of timewise reaction result there are times 
when extent of effect is a little small. 

When ratio of cerium/iron is 0.5 or greater, in point, 
maintenance of the timewise reaction result as for effect 
although it is large, there are times when theimprovement 
width of acrylonitrile yield of reaction initial stage is a little 
little. 

In addition, in order to reveal this effect satisfactorily, ratio of 
bismuth/cerium 1 or more is desirable. 

magnesium, chromium, manganese, cobalt, nickel is 
desirable as Hcomponent. 

Ycomponent potassium, rubidium, cesium is desirable. 



As for addition quantity range of these component being 
important, when being insideaforementioned range, as for 
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[0012] 

'JOA(IV), ^*^-b7h^U^A(IV)&T:^E 

*<b^li^(Z7klc;g8?L* 7K?ti«*T*Eg 
ffi<7>^U^A*rLT#£L*#£fc#)* *%Wlz 

LI*. 
[0013] 

[ES£ft£4i<7>T?l;ifci^<* ^li^E'J^i^ 
^U^VKlblfc* ^'J^VSL /^E'j:*^ 

[0014] 
[0015] 

»* EEMa, 5gnm-SL mwi?£-&%iiWi 

$** ig<b»* &W$Bt£fc<fctf *lt<b»«£ffl 
i**c&#t?S*ISA^ &«&£Jra&Lfc58B£ 
ic»»ltji!i*t**i*. 

[0016] 
L^o 



effect it improves considerably. 
[0012] 

If it is a tetravalent as starting material of cerium component 
which forms this catalyst,especially it is not limited, cerium 
(IV ) oxide (IV ), hexa nitrate cerium (IV ) acid ammonium * 
hydroxide second cerium (IV ) and you canlist cerium 
compound of eerie sulfate (IV ) or other tetravalent, or 
mixture of those can use particularly preferably hexa nitrate 
cerium (IV ) acid ammonium. 

It melts this compound in water easily, in order to be possible 
toexist in aqueous solution as cerium of tetravalent, especially 
it isdesirable in order to use as catalyst starting material 
component in this invention. 

[0013] 

As starting material of each element other than cerium it is 
not somethingwhich especially is limited, molybdic acid like 
molybdenum oxide* molybdic acid* ammonium 
paramolybdate* meta ammonium molybdate like 
molybdenum trioxide as starting material of for example 
molybdenum component orthat salt and heteropolyacid or its 
salt etc which includes molybdenum like phosphomolybdic 
acid* silicomolybdic acid can be used. 

[0014] 

bismuth nitrate* bismuth carbonate* bismuth sulfate* 
bismuth acetate or other bismuth salt* bismuth trioxide* 
metal bismuth etc can be used as starting material of bismuth 
component. 

You can use these starting material as slurry of bismuth 
compound which it occurs fromthose aqueous solution of way 
or aqueous solution and nitric acid aqueous solution* which 
are a solid, but nitrate salt* or slurry which it occurs from 
solution* or solution isused, it is desirable . 

[0015] 

Melting in nitric acid which heats besides and metal iron 
which can use ferrous oxide* iron (II ) oxide* iron oxide* 
ferrous nitrate* iron (II ) nitrate iron sulfate* iron chloride* 
iron organic acid salt and iron hydroxide etc as starting 
material of the iron component, it is possible to use. 

[0016] 

It can use silica sol* fumed * silica etc, as starting material 
of silicon, but theespecially silica sol is desirable. 

It is good to use those where sodium content is low as silica 
sol. 
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[0018] 

lix^'J— <7> P H £ 2-5 OtfiHlcflBU oi ve 
P H 5 <fcy*^l>i:X^iJ-littSA<jS<3B:y . 

lt<t^i:yl$)-^£X7u-^^#e,^^lz<L^ 0 

dir. *J<fci;c<DCi:fcJ:tJx^y-14ttCD^^ 
f££ft±£-fc»-£*:#>,pH £ 2 a±ic-r«cfc4< 

[0019] 

pHnB^jtttnxt v 4 s -cow 

2747920 -^IBlStScD^&fC 

c*tMrU--MHii % pH HB*<&4ttMlgi\ ffl 

2 &i>L 3 riss-r^^fct^aira^t 



K^b^aa^y o.i~io%<7)©ffl-effli^(Da* 

[0020] 

5$*L<I£X^U— £ , SJg 50-120 deg C, jfff; 
L<I4 60-1 10 deg C <D®fflT">^<<tt 10 #W 



2002-2-12 

[0017] 

As starting material of other element usually nitrate salt, 
carbonate, organic acid salt, hydroxide etc which can 
become oxide oxide or by intensely heating or it can use 
mixture of those. 

[0018] 

catalyst mixes catalyst starting material with this invention , is 
manufactured spray drying, bycalcining, but at least pH of 
starting material* of starting material, bismuth component 
of the molybdenum component and solution or slurry which 
include starting material of cerium component is adjusted 
range 2-5, next this solution or slurry spray drying, 
arecalcined are desirable. 

When pH is larger than 5, as for slurry viscosity becomeshigh, 
because or it becomes gel, churning of slurry becomesdifficult 
and uniform slurry is difficult to be acquired. 

In addition precipitate production reaction of catalyst 
precursor which contains cerium whichexists in catalyst slurry 
is promoted, in order and stability of slurry condition to 
improve because of this, pH is designated as 2 or more, it is 
desirable . 

[0019] 

pH adjustment is high relatively, when for example 4 or 
manufacturing with 5,according to method which is stated in 
patent 2747920 disclosure because of the gelation suppression 
of slurry chelator, for example ethylenediamine tetraacetic 
acid, lactic acid, citric acid, tartaric acid, gluconic acid 
etc method which coexists can bejointly used. 

These chelator, pH adjustment is low relatively, when for 
example 2 ormanufacturing with 3 even, when trace it adds, 
effect is shown, is. 

In addition fact that iron component precipitates by fact that 
theaforementioned chelator it coexists to solution which 
includes iron component is prevented, it is possible , highly 
active catalyst is acquired. 

As for addition quantity of chelator it is desirable to use in 
range of the oxide per weight 0.1-10% of completion catalyst 
which is produced. 

[0020] 

Regarding to method of this invention, heat treatment of 
slurry is notnecessary always, solution or slurry which include 
catalyst starting material, 10 min or greater heat treatment to 
do atleast in range of temperature 50-120 deg C, preferably 
60-1 10 deg C, properties of slurry when beingstabilized, or 
finally it is desirable when improving performance of catalyst 
which is acquired. 
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[0021] 



S£*ISJ£i:LT It 80-350 deg C <7>®ffl *<»£L 
[0022] 

[0023] 

J&fiJcSJt I* 400-800 deg C. »£L<I* 500-700 
degC (D©ffl-e&4 0 

l^k&tbZtzto* 1-20 B*IH<D|fiB'T*fT3a>*< 
[0024] 

li, 5-200// m £rr<5<7>*><<fclNp 
[0025] 

T:H^£< l:0.9~1.3:1.6~2.S(%iblt)a)|B 
/$®HCD«$&^fX^ffll\. RJESS 370-500 
deg C. £i£E;*)^E~500kPa V'fi5 0 

ztmi+mmtiffflit 0.1-20 »-efc* 0 



[0021] 

catalyst slurry which it acquires spray drying is done. 

As spray drying device, it is possible to be general ones such 
as rotating disk type* nozzle type. 

Range of 80-350 deg C is desirable as drying temperature. 
[0022] 

dried matter which it acquires is calcined. 

At that case concerning form and its method of sintering 
furnace especially limitation is not done, standing is done is 
possible tocalcine dried matter with state which making use of 
for example conventional box shape sintering furnace* 
tunnel type sintering furnace etc and, in addition, while 
flowing, it is possible to calcine dried matter making use of 
rotary kiln sintering furnace etc. 

[0023] 

sintering temperature is range of 400 - 800 deg C* preferably 
500-700 deg C. 

When it calcines with temperature of this out of range, high 
performance catalyst is notacquired has . 

In addition, after reaching to predetermined temperature, 
concerning time when the persistent it does thermal 
processing especially limitation is not done. When heat 
treatment time is too short, because high performance catalyst 
is not acquired is, it is desirable to do in range of 1 - 20 hour. 

As for sintering atmosphere, oxygen-containing gas is 
desirable. 

It is convenient to do in air, but mixing oxygen and the 
nitrogen* carbon dioxide gas* water vapor, etc it is possible 
also to use. 

[0024] 

As for particle diameter of fluidized bed catalyst which is 
produced in this way, it isgood to make 5 - 200;mu m. 

[0025] 

As for catalyst in this invention, especially desirable result is 
acquiredby applying to ammoxidation reaction of propylene. 



Usually, propylene: ammonia:, oxygen it does ammoxidation 
of propylene, with reaction temperature 370-500 deg C* 
reaction pressure ambient pressure-500 kPa 1:0.9 -1.3: 
making use of supplied gas of composition range of 1 .6 - 2.5 
(mole ratio ). 

Apparent contact time is 0. 1 - 20 second. 
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[0026] 

KIT. Hiifi#Ji-J;y*5§Bj(7)5«))S$Mlc*{* 
icj;y;^(7)«fe9ictTofc„ 

[0027] 

25mm0, gf£ 400nun (DSSlbff JK 

^E;Uifc*< 1:1.2:1.89:0.5 -Cfc^PtfU>.T> 

ilj£4.5cm/sT'&«&L*:o 
SICE* l± 200kPa. 440 deg C 

tfitmmxmmuzmm^m^xmmLtz^m 
*m. i i^sfcfco 

« * <D T ? 'J n =, h ' J j UK 1 1 T IE <D I c «fe U 
T ? 'J □ zi h >) )\, iR*(%)=(*tfiELfcT-5"J an h 

mm.) x ioo 

[0028] 
MMM l 

*B file A< 

Mol0Bi0.4Fel.lNi6.0Cr0.8Ce0.4K0.2P0.1B0.1Ox-(SiO2)35(x 

ititKDTtmom+ffiiz&v &mzdi-£&i&X'&z><»X'i>jLT 
mmn&mzismrzyx'mziiZMi&ZiaTnjj&xmm 



As oxygen source, it is convenient to use air, but diluting 
this with water vapor* nitrogen* carbon dioxide gas* 
saturated hydrocarbon, etc it is possible to use and, 
enrichment doing the oxygen, also it is good to use. 

[0026] 

[Working Example(s)] 

Effect of this invention furthermore is shown concretely 
below, with the Working Example . 

With ammoxidation reaction of propylene following way it 
did activity test of the catalyst. 

[0027] 

In order catalyst in fluidized bed reactor of inner diameter 25 
mm diameter* height 400 mm to become predetermined 
contact time, itwas filled, in this reactor mole ratio of 
propylene: ammonia: oxygen: water 1: 1.2: 1.89:0.5 supplied 
mixed gas of propylene* ammonia* air and water vapor 
which are with the gas linear velocity 4.5 cm/sec. 

In order to become 200 kPa* reaction temperature 440 deg 
C, you kept reaction pressure. 

Result which evaluation is done was collected to Table 1 
underthis kind of activity test condition, making use of 
catalyst which ismanufactured with below-mentioned 
Working Example and Comparative Example. 

acrylonitrile yield of in the table is defined by 
below-mentioned formula. 

acrylonitrile yield (%) - (carbon weight of acrylonitrile which 
it forms) / (carbon weight of propylene which is supplied) X 
100 

[0028] 

Working Example 1 



lOOOg IC/^^'J^T^^T^^— 
408.6g £ ?gfi¥U OLN-C 85%$K 2.7g tS&Tfm 
foMM 1.4g £*:rX^*l*D*.fc« 

If #T* 3.3%5glt 270g XV 

X 44.9g* ffiKAU^A 4.7g* mW-V>T)l> 
403.8g*58&^PA 74.1g.^+f-H7MzUO 
A(IV)^T>^E~^7 A 50.7g tS <fcU^X>& 2 5g 



composition Mo 10 Bi 0.4 Fe 1.1 Ni 6.0 Cr 
0.8Ce0.4K0.2P0.1 B0.1 Ox- (Si02 ) 
manufactured catalyst which is displayed with35 
(Because x is value which is decided in natural 
by the atomic valency of other element, 
statement of or less oxygen isabbreviated. ) with 
method below. 

ammonium paramolybdate 408.6g was melted in pure water 
lOOOg, next 85% phosphoric acid 2.7g and boric acid 
anhydride 1 .4g wereadded respectively. 

Under agitating, bismuth nitrate 44.9g* potassium nitrate 
4.7g* nickel nitrate 403. 8g* chromium nitrate 74.1 g* hexa 
nitrate cerium (IV ) acid ammonium 50.7g and liquid which 
melts the citric acid 25g were mixed to 3.3% nitric acid 270g 
to this liquid. 
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•DIn-CCKD;-^ 20%v'J*vOU 2433.4g 

15%T>^-7'7K$»n^r pH5 IClSUL 

CCDX^U— *J13ttT 98 deg C. 1.5 B*Rij}jDf5&fil 
ILfco 

Ol^fcSTk 270g |Z<7X>1£ 25g fccfctf 
-ft 102.9g £^«Lfc^&£Ja*_fco 

□ SS 320 degC. fciJPSJ* 160 degCIZ=J>H 

p-juu tiasifco 

250 deg C-CimJKWBUlU 
mi^X 400 deg C T? 2.5 B#fffl % $bfC 640 deg C 
■C 3 ftHttjSLfc. 

[0029] 

JttM i 

Ltz Q 
[0030] 
HJE#]2 

m 

Mo 1 0Bi0.5Fe0.9Ni5.0Co 1 0Cr0.8Ce0.3PrO.2K0. 1 5-(Si02)35 

vmztizwt&zmmm 1 ttmott-cmmu * 1 s« 



Next you adjusted pH 5 after adding 20% silica sol 24 33.4 g, 
including 15%ammonia water to this liquid. 



This slurry was done 98 deg C. 1 . 5 hours heat treatment 
under reflux. 

solution which next melts citric acid 25g and iron (II ) nitrate 
102.9g in the pure water 270g was added. 

With rotary disc shape atomizing dryer it controlled slurry 
which it acquires in the inlet temperature 320 deg C s outlet 
temperature 1 60 deg C, spray drying did. 

heat treatment it did spherical particle which it acquires with 
250 deg Continuously with 400 deg C 2.5 hours * 
furthermore 3 hours calcinedwith 640 deg C. 

[0029] 

Comparative Example 1 

Other than modifying hexa nitrate cerium (IV ) acid 
ammonium in cerium nitrate (III ), with the method which is 
similar to Working Example 1, catalyst of Working Example 
1 and the same composition was manufactured. 

[0030] 

Working Example 2 



composition Mo 10 Bi 0.5 Fe 0.9 Ni 5 T 0 Co 1.0 Cr 
0.8Ce0.3Pr0.2K0.1 5- (Si02 ) manufactured 
catalyst which is displayed with35 with method 
which is similar to Working Example 1, calcined 
with the condition which is stated in Table 1 . 



t«u Co. Pr mntam^mi^ 

[0031] 



However, Co. Prstarting material used nitrate salt. 
[0031] 



M-bu^AaiDi^MLfcuini*nte«y 2 

Ltzo 
[0032] 
HSS0J3 

« fit *< 

Mo 1 0Bi0.5Fe 1 . 1 Ni5.5Mn0.5CrO.6Ce0.5Pd0.0 1 K0. 1 5Rb0.05P0.2B0.2-(SiO2)40 

tZo 



Comparative Example 2 

Other than modifying hexa nitrate cerium (IV ) acid 
ammonium in cerium nitrate (III ), with the method which is 
similar to Working Example 2, catalyst of Working Example 
2 and the same composition was manufactured. 

[0032] 

Working Example 3 

composition Mo 10 Bi 0.5 Fe 1.1 
Ni 5.5 Mn 0.5 Cr 0.6Ce0.5 Pd 
0.01K0.1 5Rb0.O5PO.2BO. 2- 
(Si02 ) manufactured catalyst 
which is displayed with40 with 
method which is similar to 
Working Example 1, calcined 
with the condition which is 
stated in Table 1 . 
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fcfiU Mru Pd. Rb KWli5fi»tt£ffll x fc« 
[0033] 

mmm4 

m m & 

Mol0Bi0.6Fel.3Ni4.0Mg2.0CiO.4Ce0.4Nd0.2K0.15Cs0.05-{SiO2)35 



*B* lOOOg C/^^U^f^K/^^-OA 
409.4g £*»L.!I*rF.ca>)fc^ 3.3%5Big 
270gfc5BKeX"7X67.5g. 58&*'J^A3.5g. 
W»-tr>^A 2.3g. SH»-^^T^ 269.8g. ffiR 
V^vOA 118.9g, 5HS^PA37.1g.^"9- 
— K5Hz«J^ A(IV)»T>*-^A 50.8g. 
**$?*A20Jgfccfctf*x>»25gS»fl*Lfc 

-Ol^T'^CDfc^ 20%i/"J*V r ;U 2438.4g £flD*. 
fctt, $E7K 270g fC^X>|g 25g cttttBKSI- 
& 121.8g £*»Lfc**£Jn*.fc 0 

15%T>^E-77K^»n^T pH2.5 ICpgLfco 

OUt*C0X7'J- *i83ST 98 deg C. 1.5 

□ SS 320 deg C. aiPJSJS 160 deg C fczi>h 

»6*tfc««tt : ?-*250 deg CTiufSfc&JiL, 
■*eI*T 400 deg C T? 2.5 ££fc 640 deg C 

V 3 «H««tfiLfc. 

[0034] 
Jtttffl3 

»-ty>A(ni)fcftHLfca#n**i6« 4 &n 

Lfco 
[0035] 

HSfc#j5 



However, Mn, Pd, Rbstarting material used nitrate salt. 
[0033] 

Working Example 4 

composition Mo 10 Bi 0.6 Fe 1.3 Ni 4.0 
Mg2.0 Cr0.4Ce0.4Nd0.2K0.1 5Cs0.05- 
(Si02 ) manufactured catalyst which is 
displayed with35 with method below. 

ammonium paramo lybdate 409 .4g was melted in pure water 
lOOOg, under agitating, bismuth nitrate 67.5g % potassium 
nitrate 3.5g. cesium nitrate 2.3g* nickel nitrate 269. 8g. 
magnesium nitrate 1 1 8.9g % chromium nitrate 37. 1 g % hexa 
nitrate cerium (IV ) acid ammonium 50. 8g* nitric acid 
neodymium 20. 3g and liquid which melts citric acid 25 g were 
mixed to 3.3% nitric acid 270g to this liquid. 

Next after adding 20% silica sol 2438. 4g, solution which 
melts citric acid 25g and the iron (II ) nitrate 121.8g in pure 
water 270g was added to this liquid. 

You adjusted pH 2 5 including 1 5% ammonia water. 

This slurry was done 98 deg C* 1. 5 hours heat treatment 
under reflux next 

With rotary disc shape atomizing dryer it controlled slurry 
which it acquires in the inlet temperature 320 deg C, outlet 
temperature 160 deg C, spray drying did. 

heat treatment it did spherical particle which it acquires with 
250 deg C,continuously with 400 deg C 2.5 hours, 
furthermore 3 hours calcined with 640 deg C. 

[0034] 

Comparative Example 3 

Other than modifying hexa nitrate cerium (IV ) acid 
ammonium in cerium nitrate (III ), with the method which is 
similar to Working Example 4, catalyst of Working Example 
4 and the same composition was manufactured. 

[0035] 

Working Example 5 



m m 

Mol0W0.5Bi0.8Fel.5Mg2.0Co4.0Cr0.4Ce0.6K0.2P0.3-(SiO2)60 

-e«**L*fc«s*i6« 4 tmmoxmx+mgiL. « 1 ihkcd 

fcfrC«J*Lfc. 



composition Mol0W0.5 Bi 0.8 Fe 1.5 Mg 2.0 
Co 4.0 Cr 0.4Ce0.6K0.2P0. 3- (Si02 ) 
manufactured catalyst which is displayed 
with60 with method which is similar to 
Working Example 4, calcined with the 
condition which is stated in Table 1 . 



However, as for Wstarting material as for Mg % Co starting 
material nitrate salt was used makinguse of ammonium 
paratungstate. 
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[0036] [0036] 

^SStftf 6 Working Example 6 

m m & 

Mo 1 0Bi0.6Fe 1 . 1 Ni6.0Cr0.8Ce0.2K0.2P0. 1 BO. 1 -(Si02)3 5 



composition Mo 10 Bi 0.6 Fe 1.1 Ni 6.0 Cr 
0.8Ce0.2K0.2P0.1 B0.1- (Si02 ) manufactured 
catalyst which is displayed with35 with method 
which is similar to Working Example 1. 

[0037] 

Working Example 7 

« m & 

Mo 1 0Bi0.2Fe 1 .3Ni4.0Mg2.0CrO.4Ce0.8Nd0.2K0. 1 5Cs0.05-(SiO2)3 5 



[0037] 



composition Mo 10 Bi 0.2 Fe 1.3 Ni 4.0 
Mg 2.0 Cr 0.4Ce0.8Nd0.2K0.1 5Cs0.05- 
(Si02 ) manufactured catalyst which is 
displayed with35 with method which is 
similar to Working Example 4. 



[0038] 

[Si] 



[0038] 
[Table 1] 
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[0039] 

[^<7>5»^] 



[0039] 

[Effects of the Invention] 

compound oxide fluidized bed catalyst for acrylonitrile 
production which is manufactured by method of the this 
invention higher order can maintain reaction result over 
lengthy. 
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